Using a variety of staining techniques, the long arm has been subdivided into three bands, recognisable by their width and intensity of staining. With high resolution techniques applied to prometaphase chromosomes, some five to nine bands are distinguishable. By contrast, three distinct regions can be identified on the short arm of chromosome 21 . The first is a highly fluorescent area near the telomere that exhibits extensive variation with quinacrine staining. Proximal to this fluorescent staining region is a secondary constriction that stains with silver and contains ribosomal RNA genes. ' 2 Finally, there is a small area next to the centromere that is variable by C banding techniques and believed to contain highly repetitive DNA sequences.3
In the past few years, the necessary foundation for achieving a complete understanding of the structure of chromosome 21 at the molecular level has begun to emerge. The availability of chromosome specific recombinant DNA libraries has resulted in a rapid expansioA of the number of characterised DNA segments for this chromosome. Similarly, the construction of somatic cell hybrid lines containing translocated derivatives of chromosome 21 has facilitated the regional'mapping of both genes and DNA markers. These advances have led directly to the construction of preliminary physical and genetic maps of the chromosome which promise to become increasingly detailed. As they evolve, collections of genetically and physically localised DNA segments will probably form the basis for attempts to develop a complete restriction map for chromosome 21, as a prelude to determining the entire DNA sequence of the chromosome. In parallel with these efforts, the knowledge gained from mapping approaches will facilitate investigations of the molecular mechanisms underlying the aetiology and pathogenesis of Down's syndrome and permit an evaluation of the potential role of chromosome 21 21 (21pter-*q21) result from the inheritance of a parental translocation. '23 124 However, two cases of de novo partial monosomy 21 (with loss of the centromere) studied by high resolution banding techniques have been reported. '25 126 Polymorphic DNA probes are now being used to define further this type of chromosomal abnormality. The enhanced resolution gained with molecular probes has resulted in the reclassification of some cases of monosomy 21 originally identified by cytogenetic evaluation. '27 Partial monosomy 21 also occurs after the formation of a ring chromosome with the end segments deleted, resulting in a partial monosomy for these segments. Although usually associated with microcephaly and multiple malformations, some cases have been described where the ring chromosome 21 carriers are phenotypically normal. ' contained the breakpoint junction providing the first DNA segment whose position can be compared directly on the cytogenetic, genetic, and physical maps of the chromosome (fig 1) . Physical molecular map of chromosome 21 CHROMOSOME 21 LONG ARM The molecular genetic map of chromosome 21 is rapidly evolving as advances are made in the development of methods for the selection and characterisation of somatic cell hybrids, high resolution chromosome banding, the construction of chromosome specific libraries, and the efficient analysis of linkage data using highly informative pedigrees and sophisticated computer programmes. A number of chromosome 21 specific DNA libraries have been made from chromosomes isolated by sedimentation, '32 or flow sorting,'33 or from somatic cell hybrids containing chromosome 21 as the only human chromosome. '34 135 Cloned DNA segments that detect RFLPs have been characterised and catalogued at the biennial Human Gene Mapping Workshops. More polymorphic DNA markers currently exist for this chromosome than any other autosome with the exception of chromosome 4.4 A recent report describes the regional assignment of a number of these markers by hybridisation to panels of somatic cell hybrids containing translocation derivatives of chromosome 21 .130 Some of the same markers were also localised by in situ hybridisation. 93 Although the resolution of mapping of hybrids with specific breakpoints in chromosome 21 should be higher than that obtained by in situ hybridisation, the former approach is limited by the availability of chromosome 21 translocation hybrids containing appropriately distributed breakpoints along the chromosome. Preliminary data from studies of hybrids made with x ray irradiation, combined with characterisation of the resulting clones containing different terminal deletions of the chromosome with existing molecular markers, may provide a suitable panel of chromosome 21 derivatives for mapping studies. '36 Nevertheless, initial attempts at ordering markers on the long arm of chromosome 21 have met with success, especially in the 21q22-3 region where a specific probe fortuitously marks the breakpoint junction in a hybrid cell line derived from a ring chromosome 21. 3i Three of the six genes regionally mapped to 21 are within this well defined region of the chromosome.
CHROMOSOME 21 SHORT ARM AND CENTROMERE
The short arm region of chromosome 21 is the site for the tandemly clustered repetitive satellite DNA sequences associated with the proximal short arm3 and the rRNA gene family located in the short arm stalk.1 2 Other short arm DNA sequences that are not associated with satellite or rDNA sequences have also been identified. Most of these appear to be members of DNA sequence families that have members on other chromosomes. pUNC724, pi220, and pi2F4, localised to 21q13 (fig 1) , are members of a complex, interspersed DNA family designated 724 that has a unique organisation on each acrocentric chromosome. '37 The 724 family also contains members that map to the pericentromeric region of chromosome 21. Single copy polymorphic markers have not yet been identified for the short arm of chromosome 21. One polymorphic short arm marker, D21S5 (fig 1) , also has loci on two or three other chromosomes, although these 
